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Report of the North Sea Herring Assessment Working Grou£ 
I~ TeIms of Reference and Participation 
T'ne Liaison Committee of ICES 9 acting on a general concern ex:pressecL at 
the liJEAFC l'[eeting in May 1968 about the North Sea herring fisheries 9 invited 
the Pelagic Fish (Northern) Committee of ICES to set up a vJorking Group to 
review' the present state of the North Sea herring stocks and to discuss 
measures for the improvement of the fisheries ex:ploiting them~ At its meeting 
j~ Copenhagen in October 1968 the Pelagic Fish (Northern) Committee of ICES 
appointed such a \;Jorking Group with Tlfr. J. J. Zijlstra (lifetherlands) as 
Chairman. At its next meeting in Dublin in September-October 19699 after 
having discussed a preliminary report of the \;Jorking Group (rCES 9 c.IJ[.1969/H~Ll-) 9 
the Pelagic Fish (Northern) Committee cLecided that a second meeting of the 
vJorking Group vJaS necessary 9 to 0,110117 completion of its vi'Ork. 
l\lember States nominated the follm'ring scienti~tsg-
~1:r. H. Ackefors Sweden 6-11 January and 7-12 December 1969 
Jlfr ~ A. C. :Burd U.K. 6-11 January and 7-12 December 
Dr. S. S. Federov U.S.S.R. 6-11 J8nuary and 7-12 December 
I'IT, S. Haraldsvik Norway 6-11 Janua~J and 7-12 December 
Prof. G. Hempel GeI'IIlaJ."'lY 6-11 JanuaL~ 1969 
I1"r. A. S. ~lfa1kov U.S.S.R. 6-11 J~"'luary and 7-12 December 
1\1ro 1:l.. IvIaucorps France 6-11 January and 7-12 December 
}'ir 0 J 0 Molloy Ireland part of 7-12 December 1969 
M':r. K. Popp l1adsen Denmark 6-11 January and 7-12 December 
Dr. J. Popiel Poland 
¥~. K. Ho Postuma NetherlancLs 6-11 January and 7-12 December 
V.rr. A. Savil1e U.K. 6-11 January and 7-12 December 
Dr. K. Schubert Germany 6-11 January 
Dr. A. Schumacher Germany 7-12 December 
~IT. J. J. Zij1stra Netherlands 6-11 January and 7-12 December 
Both meetings were attended by ¥~. J. lwller Christensen? in his capacity 
of Secretary to the Liaison Committee. 
The Group met between 6 and 11 Janua~J 1969 and between 7 fmfl l? TIoo0mnr..,,.., 
1969 at ICES' HeadQuarters? CharlottenlTh"'ld Slot 9 Cha..'t.'lotteruundo It -vras 
noted 't,dth regret that Dr. J. Popiel was unable to attend either meeting. 
11. ]YIateria1 and Agenda 
Post.,..ilrar changes up to 1960 in the herring s-bocks Dnd in the fisheries 
for lITorth Sea herring were reviewed by former 1'!orking G:roups of ICES CAnon. 9 
1965). IfJorking Groups of the Liaison Cornm.itte8 presented reports covering 
the years up to 19639 which '1ii8re submitted to NEAFC at its meet:L."'lgs in May 
1964 8J."ld Hay 19659 respectively (1\.11on. 9 1966). }'[oreover9 a \'vorking Grou_p 
met early in 1967 to consider plans for Dn ex:perimental cloS'L1..re of the 
fisheries in the Southern Bight and the Bl0!len Area, the Report of 'l!Thich 
was submitted to IiJEAFC at its meeting in J:.lay 1967 (Anono 9 1967). 
ThG present '\lI]'orking Group mainly considered the development in the 
stocks and fisheries in the North Sea since 1960 and took note of the 
findings of the former 1-Jorking Groups on North Sea herringo 
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The material available for consultation by the irJorking GrouP9 covering 
mai..1'lly the period 1960-689 varied considerably in quantity and quality 
be~veen areas and fisheries. 
Catch statistics and data on the biological composition of the units 
from the southern and central North Sea w"ere S1.uficient to follOlf the develo:y-
ments in the stocks and fisheries. For the northern North Sea and Skagerolc9 
\~Lich in the 1960 l s became the areas of major importance9 the available 
material was generally less satisfactory. There were for instance serious 
doubts concerniP~ the allocation of the landings for some countries to 
different areas and even about the actual quantity landed. ~ii th some 
exceptions the catch-effort statistics were fotL~d to be poor in the northerl~ 
areas and 9 wi~en available, generally did not refer to the major fisheries. 
Similar objections applied to sampling, again with some exceptions. A high 
proportion of the s8Jllples "Tere taken from the catch of fisheries of minor 
importance or from research vessel catches 9 and sampling intensity bore no 
relation to the size of the landings from the areas. These inadequacies 
of the material seriously hampered an assessment of the si tUB,tion. 
:this Report diverges from the approach in the Liaison Committee ilorking 
Groups of 1964 and 1965. l';.t that time the concern expressed in 11EA.FC 
centred mainly on the fisheries and stocks in the Southern Bight and easte~n 
part of the English Channel (Downs her-.cing)o In order to investigate the 
causes of this decline much attention had to be given to the complicated 
stock strv.cture of North Sea herring. 
At the present time, the concern about the North Sea herring and its 
fisheries is much more general, involving the whole of the North Sea and 
the Skagerak area. The "'lorking GrouP? therefore? decided to consider the 
North Sea and Skagerak 9 for this asses~illent9 as a Whole? paying little 
attention to the stock structure. Justification for this approach is to 
be fOUJ.1.d in the results of tagging experiments? i'1hich indicated connections 
hetlveen the herring groups? fished in all central and northern 1Torth Sea 
areas? including the Skagerak. (Anon. 9 1966)0 l'Ioreover9 the material avail-
able did not allo1>[ a detailed analysis of the situation on a stock-
separation basiS. 
o/ne Assessment Group considered the state of the fisheries, the yields, 
the catches per effort and effort development (Section Ill); the herring 
stocks 9 their age-c~mposition9 mortality rates 9 stock abun~~ce from tagging 
experiments and larval data? recrui -G-illent and g-.cmvth (Section IV). In 
Section V the results of Sections III ond IV are discussed? l1Thile Section VI 
gives a conclusion on the state of the herring stocks and fisheries? 
includ~ng some remarks about possible conservation measures. 
Ill. The Fisheries 
Ill. a) Development and Changes 
The development of the herring fisheries in the North Sea up to 1963 
has been described in a previous report to the Liaison Committee (Anon. 91966)? 
shm'1ing a gradual replacement of the old drift-net fisheries by trmrl fisheries. 
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Since the early 60 t s there have been further maj or changes in the 
fisheries. The decline in the drift-net fisheries has continued 9 particularly 
in the central and southern North Sea~ where drift-net fishing is nmT on a 
veDJ small scale. 
The travTl fisheries have changed their nature; the large GerIIl8.l1. 
trmTlers~ "It'Thich in the 1950' s formed a major part of the trmTling effort 
have almost completely 'l'ri thdrawn from the ~Torth Sea? but the number of 
trawlers from other countries ha-ve probably increased. In the trawling floot 
there has been 0. general change from bottom trawling to pelagic or somi-
pelagic pair- and single-boat trawling, which together ·with the introduction 
of nOl., acoustic fish-fi...'1.ding equipment (sonar 9 head-line oscillator) leo. 
to new fishing tactics and to a greater efficiency of the fishing. 
The most striking change in the fisheries 9 hmJever 9 has been the intro-
duction of the purse-seine in the North Sea herring fishing~ . This ")ms 
started by the Nonvegian fleet in the autumn of 1963 in the north-eastern 
IlTorth Sea and Skagerok. The Norwegian fleet extended the range of the 
purse-seine fishery to the Shetland area in the summer of 1965 and has sinco 
been joined in these areas by purse-seiners of other countries? e.g. Faroes, 
Iceland? Scotl[k"'1.d 8Jld the U.S.S.R. 
In addition to changes in fishing mothods there has also been a change 
in fishing oxoo.. Figurs:: 20. and a. show a very approximate pic-b.1re of the 
distribution of the catches in the North Sea in the late 50 t s (1955-58) nr-d 
the late 60 t s (1965-68)9 demonstrating a shift it.. tho main fishing grounds 
to"t'lards the northern edges of the North Sea~ to the Shetland area nnd to 
the north-eastern North Sea 2nd Skagorak. The fishing grouno.s of the late 
50 f S 9 whe2'e adult herring i'TaS caught in summer and autumn just prior to Dna. 
during spmn.ung i...'1. the central western and southeI.'l.'l ~Torth Sea, are nOVl of 
only minor importance. It is likely that the changes in fishing grou..nds 
are partly related to the changes in fis~JU2g methods? which allowed fisher-
men to exploit the deeper waters of the North Sea. 
Ill. b) Landings 
1. Tables 1-8 (po 22 ) show landings from the North Sea and Slmgerok 
in the yoars 1947-69. The figures in these Tables are not comparablo 
uith those published in the ilBulletin Statistique" for the SQJJ1e years 
and areas. The present data have been compiled from different SOVIces 
(cf. Al~ex I~ Explanatory Notes for Tables 1-6 ffi'ld foot-note on 
Table lc). 
2. The total catch of herring in the North Sea and Skagerru{ has fluc-
tuated between 0.7 ~nd 0.9 million tons from the begirn1ing of the 
50 l s until 1963 (Tables la and lC). It then increased too, 
peak of 1.4 million tons in 19659 but thereafter decreased to 0. 
level of about 1.0-1.1 million tons in 1966-68. Tho catch figure 
for 1969 (Table lb)~ 721 000 tons 9 is provisional. 
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It should be noted that the figures in Table la and Table lc are not 
directly comparable. Those in Table la constitute a summary of Tables 2-6 9 
which have been thoroughly checked and corrected by the 1forking Group 
members 9 while those in Table lc are partly derived from the previous 
report and are knmm to be incorrect for some countries. 
3. Catches from the Skagerak9 Division IlIa (Table 2) have increased 
steadily in the period 1960-649 from less than 100 000 tons to 274 000 tons. 
TlLey decreased in 1965 and 19669 but in 1967 and 1968 they again rose 
to the 1964 level. In these tvm years 9 the USSR and Iceland reported 
herring catches from the Skagerak. 
The SiVedish catches in Table 2 exclude those catches from the Kattegat 
't-l'hich vJGre landed in Denmark (Table 8)9 but include UJ."1kno;;m quantities 
of Kattegat herring landed in S'ivedeno 
4. In tIle north-eastern N~rth Sea? Division IVa 9 east of 2°R (Table 3) the 
catches increased slightly from 1960 to 1963 to about 300 000 tOlLS. 
In 1964 and especially in 1965 there was a sharp rise in the catches 
to over 600 000 tons 9 mail11y due to the ilLtroduction of a large 
:t-.Tortvogian purse-seine fishery in the area. From 1966 to 1968 the 
catches have declined again to about the 1963 level. 
5. In the north-'tvestern :Horth Sea, Division IV2v9 'tvest of 2°]5 (Table 4) 
the maximum catch of almost 300 000 tons was also reached in 1965. There 
"Tas a sharp decline in the catchos in 1967 to about one-third of the 
1965 catch 9 but in 1968 they again rose to a 300 000 t level.DL tlLis 
area the fluctuations in total catch are also greatly i.il.fluencecl by 
NOl~ay. However 9 it should be noted that in recent years the Faroe 
Isla...1J.ds 9 Iceland and USSR have been fishing SUbstantial quanti ties 
of herring in the north-westerlL North Sea. 
6. In Table 59 the catch data from the central North Sea? Division Dro? 
have been split into catches of adult and young herrL."'1g. The ad1J~ t 
fishery has declined steadily from 228 000 tons in 1963 to 58 000 tons 
in 1968. The young herring fishery has fluctuated betl-reen 68 000 ana 
150 000 tons. \llhile the German young herring fishery decreased sharply 
from 26 000 tons in 1965 to less than a thousand tons in 1968 9 the 
Danish fishery9 after a decrease from 109 000 tons in 1965 to 54 000 tons 
ll1 1966 9 rose to more than 106 000 tons in 1968 and to 125 000 tons 
in 1969 (see Table 7)9 the highest yield ever recorded. 
7· In the southern North Sea and the English Channel (Divisions IVc 
and VIId and e 9 Table 6)9 the catches vrl1ich were still almost 
100 000 tons in 1961 declined to less than 10 000 tons in 1968. 
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8 0 L11 Tables 7 and 8 the :Danish and S'tvedish landings in ])eIllIlark in the 
years 1960-1969 have been separated into industrial landings and 
landings for human consumption 0 
I'fost of the :Danish landings came from industrial fisheries (Table 7) 0 
The Danish landings for human consumption have been at a rather st;eo..dy 
level in the early 60ts~ but tended to decrease after 1965~ while the 
industrial landings increasedo The increase in industrial 13.J."'1dings 
i-ras ro..ther steady from the northern North Sea fisheries (Division IVa) 9 
but was accompanied by large fluctuations in the Skagerak n...'l'J.d the 
central North Sea fisheries (Divisionsllla 8J1d IVb). 
The greater part of the Swedish landings was destined for humm~ 
consumption (Table 8). There was 9 how'ever 9 an increase in the indu-
strial landings after 19630 
1110 c) Catch per Unit Effort 
llL Table 9 (po 3~ catches per unit effort are given for those fisherios~ 
for which data are available for the period considered (1955-1968) and in 
'\Thich during this period no radical changes in gear and fishing technique 
occLtrredo This condition limited the choice of fisheries from which the 
data cOD~d be derived and resulted in the indices being largely from 
fisheries 9 1vhich in recent years have provided only a small proportion of 
the total catch. With one e~ception (B10den fishery) all the fisheries 
selected are humnn consumption herring fisheries 9 which in the past vrere 
the major fisheries but which land at present only a small proportion of tho 
total catch. Al though no radical changes took place in the unit of effort 
in the fisheries used9 the possibility cannot be excluded that the efficiency 
of the fleets changed and probably increased. 
In the southern North Sea both drift-net and trawl catch per effort 
showed a marked decline. After 1965 the Netherlands trawl fishery in this 
area virtually ceased. 
In the central North Sea the drift-net fishery shm·red no clear trend in 
catch per unit effort up to 19679 when this fishery disappearedo Tho catch 
per unit effort in the 1960 1 s for the trawl fishery in this area was much 
10vTer than the average value for the late 1950 1 s and shows a further 
decline in 1968 and 1969 to values below those ever previously recorded. 
In the north-eastern North Sea the three sets of data given are not 
derived from fisheries which take major catches in the area and are also 
not completely representative in that they chiefly operate in the northern 
part of the area. The data of all three fisheries indicate large fluctuat-
ions in the catches per effort9 't\Tith a marked declining trend 9 particularly 
after 19650 
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In the north-vTestern north Sea the drift-net and trawl estimates 8hOl'; 
different features. The drift-net catch per unit effort &~ows no trend? 
while the trawl estimates show a marked decline, poxticularly betl'JGen 
1965 and 19679 'when the fishery almost disappeared. It should be noted, 
however, that the drift-net fishery in this area has since 1964 been 
almost entirely concentrated in the area around Shetlnnd, while in earlier 
years much of the catch came from grounds south of 59°N. Finally, in 
the B10den fishery for young herring only a slight decline in the catch 
per effort can be observed. 
In so far as estimates of catch per unit effort in herring fisheries 
can be considered as indicative of stock abundance, the data suggest a 
marked declil"le in the herring stock in the southern north Sea since about 
1961 nnd in the north-eastern North Sea since 1965. In the north-'\iTGsterIl 
and central North Sea the trawl catch per unit effort indicate a striking 
decline in herring abundance since 1965, 1iThile the drift-net indices l'ITould 
suggest a more stable situation. 
Rowever~ as explained, the drift-net indices for the north-wester1~ 
area may have been distorted by a change in the area fished. 
Ill. d) Effort 
Direct estimr:1tes of effort, such as the numbers nnd types of vessels 
operating and the OO1ount of herring fishing carried out by them, 'were not 
aV8~lable for several countries. The existing information llLdicates an 
increase in purse-seining in the period 1963-1966 and a decline ll~ trawling 
activity in some countries after 1965. 
Indirect estimates of effort have been obtained by dividing the total 
catches in each area by the catch per U11it effort, given in Table 9, for 
that area. Tl1is method should give fairly reliable results, where the 
catch per unit effort is derived from fisheries talcing an appreciable part 
of the catch in that area and whose catch composition is similar to the 
composition of the total catch. These conditions, however? are met only 
in the southern and central North Sea. In the northern North Sea the 
catches per unit effort have been derived from the nOi'T relatively unimportant 
fisheries for human consumption herring, so that estimntes of effort from 
that area should be considered with some care. I'1oreover 9 in the 
Skagerak, which yields about a quarter of the total :DTorth Sea herring catch, 
no catch per unit effort estimate was available, and So no estirrk~te of 
effort can be made. Oonsidering the increase in the totaJ. catch in that 
area between 1960-68, and the general decline of the catches per unit 
effort in the neighbouring area, the north-eastern North Sea, a sharp 
increase llL the effort in the Skagerok in the 60 t s seems highly lilmly 0 
Estimates of effort are shown in Table 10 (p.34) by years and for the 
periods 1960-63 and 1964-68, for the north-western, north-eastern, central 
Ik~d southern North Sea - English Ohannel and for the E10den area. 
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In the southern North Sea effort has declined sharply since 1963; the 
increase indicated in 1968 is likely to be unrealistic. The decline in 
effort has probably been a continuation of a decline which started in 1955 
and which was described in an earlier Working Group Report (Anon., 1966). 
L~ the central North Sea fisheries for adult herring the effort 
fluctuated up to 1965 and thereafter tended to decline to about half its 
former level in the last year (1968), for which estimates are available. 
Drift-net o....nd trmll estimates of effort indicate about the same decline 
in effort (about 25%), comparing the periods 1960-63 and 1964-68. 
In the north-western North Sea both estimates ShovT no clear trend up 
to 19649 but a sharp increase thereafter. Comparing the periods 1960-63 
ancL 1964-68, the drift-net estimate would indicate an increase of about 
3 times, the trawl estimate an increase of about ~~ times. 
In the north-eastern North Sea the, not very reliable, estimates 
indicate an increase in effort between 1960-68, in particular after 1964. 
Comparing again the periods 1960-63 and 1964-68 7 the increase in the 
effort is indicated to be between 1. 4 and 4.5 times. 
Finally 9 the effort estimate of the 1310den fishery shows large 
variations vU thout a olear trend. 
In the North Sea as a vThole it seems reasonably certain tho,t be-GIveen 
1963 and 1965 effort rose sharply in the northern areas, including the 
8kagerak. After 19659 particularly in the light of the uncertainties 
regarding the north-eastern North Seo, and Sko,gerak, it is impossible to 
define the development of the effort. 
IV. Herring Stocks 
IV. a) Age Compositions 
Attempts have been made to assess the total catches in n~ber of each 
age group of autumn-spawning herring in the different areas of the ITorth 
Sea ancl Skagerak. The quality of the age data varied greatly bet\,,reen 
the oifferent areas of the North Sea. The age compositions of the 
catches in the southern, central al~d north-western North Sea have been 
based on a series of samples from the commercial fisheries supported 
by considerable quantities of length measurements of the herring in 
the commercial catches. The percentage age compositions used for the 
different area catches are given in Tables 119 12 and 13 (p.55-56 )9 
together id th the mean number of fish per kilo used for converting the 
tote..1 catch in '\.reight to number. 
vJhile the age data refer to the age distribution of auttimn-spmmil1g 
herring only? spring-spmming herring are also taken in the catches 9 
in particular in the north-western, north-easter.a North Sea and Skagerak. 
Some estimates of the proportions of spring spaW1~ers are given in 
Table 14 Cp.36). The catch in number from the north-western area ho,s 
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been reduced by the proportion of spring spaw:~ers in the Scottish catcheso 
This procedure was not applied to the north-eastern North Sea and Skager8k$ 
as the information on the proportion of spring spavmers covered only part 
of the period consideredo 
In the case of the north-western area, some differences 1tiere seen in 
the age composition derived from the drift-net and purse-seine catches 
compared with those from trawl catches. .Age data and mean nLlmber per 
):,3.10 from the Dutch traw'l catches were used to raise the trawl catches 
of Belgiu.m9 France, Germany and the Netherlands. Scottish data were 
used for all catches by other countries in the area. The total catch per 
age group for the region is the sum of the t-vlO raised distributions. 
The percentage age distribution for the adult herring fisheries of 
the central region IVb is the mean distribution obtained by combining the 
English, Scottish and Dutch data (Table 12, p.35). The mean number per 
Idlo was similarly derived. In 1968 NOr"Vregiall catches of juvenile herring 
")vere made in the area, and these have been separately converted to 
numbers using NOr"Vregian data for the Skagerak catches. The age distributiono 
of the juvenile herring fishery in the central area IVb are based on Danish 
material and appear in the summary (Table 16, p.38). 
Table 13 (p.36) is derived from the combined English and Du~ch data 
from the East Anglian fishery • 
.Age data of autumn-spawning herring in the north-eastern. North Sea 
i-rere available from Germany 9 Sweden? :lITo1."'lrray and Denmark, .As there 
appeared to be differences in age composition between the German trm-rl 
data and the Sw-edish, Norwegian and Danish data, the reported herring 
catches have been treated by groups of cou.."1tries (Table 15, p.37). Host 
of the l\fonregian catch and part of the Danish 2nd S1-redish catches (see 
Tables 7 and 8 and notes to Tables 1-6) i-rere usecL for reduction to meal 
and oil, while the German, French, Dutch, USSR and Polish catches were 
for the human consumption market. Little sampling for age distribution 
has been made in the area? involving some few thoUSalld fish examined 
per year. In addition, the material available tends to refer to the 
human consumption proportion of the catch rather than to the particularly 
in later years important industrial catches. NOI'"l'Tegi2n data on inclustrial 
catches landGdin Norway in the years 1965, 1967 8..71d 1968 9 'which gave 
very complete information on the mean vreight of the fish landed 
but included little age data, shov.Ted a relatively high number of fish 
per Idlo (Table 159 1965 + 1967). Because of the inadequacy of the age 
data 2...11d in particular the lack of information concerning the industrial 
ca-cch, little confidence can be placed on the estimated age st:ructure 
of the total catch in the north-eastern North Sea. It seems likely that 
the numbers of young herring have been underestimated9 in particular in 
later years. 
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The estimates of total catch of each age group in millions of fish 
are summarised for the North Sea in Table 16 (p.38). In addition~o the 
age compositions of the fisheries in the souther11~ central~ north-
wester11 and north-eastern North Sea the age composition of the young 
herring fisheries in the eastern part of the central North Sea (J310den 
area) ha;V"e been included. These if,rere obtained by raiSing the total 
catch of Denmark and Germany by the age composition of the Danish catches. 
Adjustments 11ave been made in recent years for an admixture of sprats 
in the Danish catches~ but not in those of Germany. 
Examination of the annual area catches shoviTS 
that though the mean number caught per ar~um has varied about 1400 million 
fish the proportion taken in the central and souther11 North Sea has 
declined. No major changes occur in the age compositions in these areas 
(see also Tables 11-13)9 with the exception of the central North Sea 
(Table 12) and the north-vvestern north Sea tra1'11 fisheries (Tab::e ll~ A) 
1'1here the proportion of older fish tended to decrease in later years. 
Catches of immature herring in the J310den fishery (IVb 1 yOUllg 
herring fishery) varied about 1300 million fish and tended to decline? 
although catches increased again in the course of the last three years 
(Table 17? p.40 1 see also Table 7)0 In the north-eastern North Sea9 
for v'Ihich the material present 10TaS far from adequate, the data shovi a 
considerable expansion of the fisheries 9 vU th an increased exploitation 
of juvenile herring (O-I group) (Table 17). Though it is thought that 
the proportion of immature fish has been underestimated in this area, 
it Rhould be noted that according to the material used the numbeIS of 
i..mm.ature herring caught in the north-eastern North Sea are vvel1 belO1~­
the numbers caught in the nB10den" fishery~ even in the most recent 
years. 
Age compositions for the Skagerak catches have not been inclucled 
in Table 16, as no age data were present for this area prior to 1963. 
The material available for the years 1963-68 was even less satisfactory 
th211 that for the north-eastern North Sea. As in the latter area, the 
age data and number per kilo tend to be derived more from consumer 
herring th&~ from industrial catches. Only i-~ the years 1965, 1967 and 
1968 was good information available for the NortoJegian landings on the 
number per kiloo German data were used for compiling the age distribution 
of the German and Polish herring trmvl fisheries, iflhile Norvregi21l, 
S1>Te:lish and German data w:ere used for the catches of Denmark? Norway ancl 
S1>leden (Table 18, po 40). Though the Danish catch represented about half 
the totals no sampling had been made on these landings. As in the north-
eastern North Sea it is thought possible that the age compOSitions under-
estimate the numbers of young herring in the catches. 
- 11 -
Table 19 (pc 41) gives an estimate of the catch per age group 
in number from Skagerak. Taking three-year-period means the catch in 
the period 1966-68 has risen by about 1000 million fish while the pro-
portion of juveniles (0 + I group) has risen from 36% in 1963-65 to 
77~ in 1966-68 (Table l7)c 
Combining the data of Tables 16 and 19 the total herring catch of 
the North Sea and Skagerak is given in Table 20 (p.41). The gross 
limitations of some data used in Table 20 should be recognized9 the 
trouble being that the quality of the data available for the north-
eastern North Sea and Skagerak 9 which became of major importance in the 
fisheries in the 60 l S 9 must be considered as extremely poor. Takji1g 
the age data at their face value it is clear that in 1967 and 1968 at 
least 501; of the total catch was taken as juvenile herring (0 + I g-..coup). 
The effects of this juvenile catch in reducing the adult spmming 
stock is underestimated in this treatment of the data. In the main? 
the herring recruit to the adult spawning stocks as 3-year-old herring 
(2-ringers) in late summer and autumn. Apart from the truly juvenile 
o and I groU"p fish a portion of the increased catches are ta..1cen as 
3-year-old fish before they make their first spawning. Thus? in 1968 
81% of the total catch consisted of fish with less than 3 ~~ter rings. 
It is probable that even though this is likely to be an underestimate, 
the data for 1968 give the best estimate of the present distribution of 
the catch by age in the North Sea and Skagerak fisheries. 
TIT. b) !10rtality Rates 
Estimates of mortality rates? calculated from annual age com-
posi tions i'reighted by catches per unit of effort as a measure of 
abU11dDnce 9 were available for some fisheries only. 
The Scottish dnift-net fishery in the north-western North Sea? for 
't-Thich the age compositions and abundance indices from the fishery? 
mainly on pre-spmmiug fish? in the months August-September -vrere used? 
provided the only source of information from the northern North Sea. 
For the central Uorth Sea two estimates were available? one derived 
from a British drift-net fishery on spavroing herring along the English 
north-east coast (Whitby) in the months August-Septeu::-ber9 the other 
from a Dutch trawl fishery on spawning herring in the Dogger area in 
September-October. For the southern l'forth Sea again two estimates 
"I'Tere available? one from combined British-Dutch data from drift-net 
fisheries carried out mainly on pre-spawning herring in the Southern 
Bight in October-December, the other from the Dutch trawl fishery 
on the spawning herring in the Sandettie-Channel area. 
The instantaneous mortality rates, as two year running means end 
averages over four to five years periods? are given for the period 
1952-69 ll1 Table 21 (p.42). Only in the case of the trawl fishery in 
the southen1 Uorth Sea is the series incomplete, as t~is fishery 
virtually stopped after 1965. 
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I-10rtality rates in the north-western North Sea tended to increase in 
the period 1952-60, declined to a lower level in the years 1960-66 a..l'J.Q 
increased sharply thereafter. In the SpD~~g fisheries in the central 
North Sea the mortality level would seem to have increased? in each four 
years period considered, with a sharp ilicrease in the early 60's in the 
estimates from the drift-net fishery and around the mid-60 r s in those 
from the trawl fisheries. In the southern North Sea mortality has been 
high throughout? l\Ti th an increase in the years 1952-57 and a high? more 
or less steady level thereafter. 
The data indicate that in the last few years in all areas mortality 
had reached a level of at least Z = 1.00. 
IV. c) Estimates of Stock Size from Tagging 
Estimates of stock size fer North Sea herring are only available from 
some Nonregian taggi.l'J.g experiments in the Skagerak &"1.d the northern r.Tor-l:;h 
Sea. Al though the tagging experiments only partly fulfilled the regu.h.'e-
ments for making a quantitative assessment, they allow' one to make 
rough estimates of the herring stock in tlus part of the North Sea in the;; 
late autumn of 1965 and in the summer of 1966. 
In the autumn of 1965 the herring stock in the Skagerak 8Xld the 
north-eastern North Sea I-TaS estimated to be about 2.55 million tons 
(Dragesund 8Xld Haraldsvik9 1968). Dur~"1.g the summer of 1966 the herring 
stock in the north-eastern North Sea was estimated to be 0.54 million 
tons? 1fhile the stock in the Shetland waters 'Has estimated to be 0.57 
million tons (Haraldsvik 9 1969). Assuming the north-eastern North Sea 
and the Skagerak to be the main overtvintering areas for the lI:Banl-cil and 
H:Buchanli spmmers? and the north-eastern North Sea and the Shetl211d 
'tmters to be the main feeding areas for the some stocks 9 the figures 
indicate a decline of the stock from 2.55 million tons to 1.11 million 
tons in a period of about 9 months. This decline of 56% in 9 months 
would correspond roughly to an annual instantaneous mortality rate (Z) 
of 1.109 vrl~ich is in good agreement 1ITith the estimates of Z obtained 
from age compositions and catch/effort data. 
:Because of 1J...."lcertainties about the composition of the catches in 
the northern North Sea and Skagerak in relation to the composition of 
the estimated stock in the area? no attempt has been made to assess the 
fishing mortality rate (F) from catch 8Xld stock size. It should be 
noted, however? that the catches in 1965-67 ifere large in comparison 
with the estimated stock sizes suggesting a high value of F. 
IV. d) Larval Abundance 
Estimates of the abundance of small herring larvae were considered
9 
as these can be taken under certain assu~ptions as relative measures 
of the size of the spawning stock. 
- 13 -
T:.l1e material reviewed, shown in Table 22 (p. 43 ) 9 includes data from 
the literature, results of the International Larval Surveys (Saville 9 1968; 
Boetius 9 1969) and unpublished material from various laboratories. 
Figures for the southern liforth Sea (Downs stock) refer to larval abundance 
in the eastern English Channel and the Southern Bight (Bridger, 1961). 
Data for the central liforth Sea were available for a longer series from 
the western and southe~ slopes of the Dogger Eank (Zijlstra, in press); 
data from other central North Sea spavming grounds (English north-east 
coast, North-East Eank etc.) were only available as from 1967. The 
figures from the northern area cover most of the north-western liforth Sea 
up to the Shetlands (Saville, 1968). Attempts made in recent years to 
locate larvae in other areas (north-eastern North Sea) failed, except 
in the eastern Kattegat (Postuma, 1966; Saville, 1968). The data for 
the eastern Kattegat i-Tere only available for the last five years; they 
showed low numbers of larvae and are not included in Table 22. 
The following might be concluded from the figuresg-
(I) Larval abundance in the southern North Sea - Channel area 
(Do"llms stock) decreased to very lovr figu..res in the period 
1946-1965, but tended to recover somewhat in the last fei'l 
years. 
(11) The figures for the central North Sea indicate a very 
low production on the slopes of the Dogger Eank during the 
past four seasons. The short series, partly based on in-
complete data, on the total central North Sea also suggests 
a decrease III larval abundance in the last few years. 
(Ill) Taking the northern liforth Sea as a "IIlhole, larval production 
was more or less steady from 1951-65. Since 1965, hovrever, 
l~~al abundance has decreased in the northerD North Sea 
too. T"ne decline 1vas greatest in tho Buchan area, vrhere no 
smnll larvae were found in the last three seasons. In the 
Shetland area, where during the last decade spa1>Jr.d.ng 10TaS 
al't-Tays more inte..Tlse than on the Buchan grounds 9 larval 
abundance was also found to be relatively low since 1965. 
The larval abundance in the North Sea as a whole has obviously 
decreased during recent years, pointing to a decrease in the spal~ing 
potential of the stock. 
Accepting the larval abunda.Tlce figures as straight indices of the 
spa1v.ning potential of the North Sea stocks and comparing the figures from 
the late 50' s - early 60' s "II,ith those of the years 1966-68, a severe 
reduction in the spavming potential is indicated, of the order of about 
80%. If the age- and length composi tio11 of the spawners "IIras the same in 
the tuJO periods 9 the reduction in the size of the adult stock lvould be 
of the S81lle order. 
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IV. e) Recruitment 
Estimates of recruitment to the North Sea herring stocks were 
available from three different sourcesz-
I. from the adult fisheries in the northern9 central and 
southern North Sea9 calculated as abundance at 3 years 
of age; 
2. from the 1310den fishery on immature herring at an age 
of 2 years; 
3. from the International Y01l...'1g Herring Surveys in 
February-l1farch at an age of 1* yearso 
In FigQre 3 (po48 )9 recruitment to the adult stocks is sh01iUo In 
the north-western and central North Sea9 a certain degree of similarity 
exists in the recruitment estimates by year-classeso Three relatively 
strong year-classes have been recruited in both areas in the past ten 
years? ioeo 1956 9 1960 and 19630 
In the northern North Sea (13uchan stock) no obvious trend in the 
period 1951-65 is shO''tmo In the central North Se..§: (13ank stock) the 1964? 
1965 and 1966 year-classes have all been extremely poor. In the period 
considered there is no previous record of tlLree such poor successive 
year-classes? and so there is some evidence of a decline III recruitment 
in this area 0 In the southern North Sea (Dovr.ns stock) there is clearly 
an overall trend of decline in year-class strength from 1950-659 vrith 
only year-class 1958 as outstandingo There is~ however? some evidence 
that the 1966 year-class in the Dmms stock? which cannot yet be 
measured in a comparable vTaY9 is relatively strongo 
In Figure 4 (p.49) comparison is made betvreen the adult recruit-
ment estimates averaged for the norther-.a and central North Sea (13) 9 t'ri th 
the estimates from the immature herring in the International Young 
Herring Surveys (A)? and the 1310den fishery (C). 
The three independent estimates of recruitment tend to agree 
reasonably vrel1 9 in particular those of the adult herring (13) and 
the Young Herring Surveys (A). The 1310den estimates (C)9 'tv-hich show 
less variation than the other two estimates? agree with the exception 
of the year-classes 19629 1964 and particularly 19669 which was a 
good year-class according to the 1310den estimat~9 but poor in the 
Y01Ulg Herring Surveys ~'1d in most adult fisheries 9 according to the 
information available. It seems possible that a change, which 
occltrred in later years in the 1310den fishery season from summer-
autumn to the spring period 9 and which ,,;ras probably com'lected with 
increased gro1rnh of the herring (Section IV9 f) has affected the 
comparability of the estimates. Another possibility is that in-
creased fishing on immature herring in recent years (Section rJ"9 a)) 
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removed a large part of some later year-classes 9 in particular of the 1966 
year-class, thereby upsetting the comparison with estimates of recruitment 
in the adult fisheries. In that cases hOvTever~ the 101'T estimates for these 
year-classes in the Young Herring Surveys~ obtained at about the same age 
as in the B10den fisheries~ha.ve to be e:k,]?lained. 
Taking into account the high natural variability of recruitment in North 
Sea herring? it is difficult to discover an obvious trend in any of the 
three estimates. It should be noted9 however~ that in the Young Herring 
Surveys? after the 1963 year-class, no good year-class was recorded in 
four consecutive years (year-classes 1964-67)9 fUid provisional information 
indicates that the 1968 year-class "Till be poor too. 
IV. f) Groi'rth Rate 
In an earlier "'lorking Group Report on North Sea Herring (Anon. 9 1966) 
it was shown that the growth rate had increased from the early 30 1 s to the 
early 60 t s. It was stated that this increase seemed to be a long-term 
developments with more sudden increases in the early 50 l s and the early 60 1s. 
In Table 23 (p. 44 ) th, lengths of 3 ye8:r old herring from the southern? 
central and northern North Sea are given for the years 1955-68. These demon-
strate a further increase 5:'1 growth in the late 60's (1967-68). As stated 
in the section on recruitment 9 a similar increase in growth rate was noted 
for the immature herring in the B10den area. The exact cause or causes of the 
groi'rth increase are unknO'W!l9 but the possibility should be mentioned9 that 
the phenomenon is in some way related to the suggested reduction in the 
size of the 1Torth Sea herring stocks. 
An increase in growth rate? as recorded for North Sea herring9 vTill 
tend to increase the sustainable yield of the ficl~eries9 provided recl~tment 
and naw-ral mortality remain unchanged. Taking the length increase of the 
3 year old herring from 1955-59 to 1965-68 as 4% and the length increase 
of 1* year old herring from 1960-61 to 1967-69 as 7~; (Young Herring Surveys) 9 
a theoretic8~ increase in the sustainable yield of betiveen 10-20% could be 
calculated. 1ihen the growth increase is considered over a longer period 
of years? for instance since the early 30 l S9 the theoretical increase in 
sustainable yield would be higher? possibly of the order of 30-40%. 
v. Discussion 
The in.crease in the landings of North Sea herring in the years 1964-65 
almost certainly resulted from a sh~~ increase in effort in the northern 
North Sea 9 due, for a large part, to the introduction of the purse-seine 
fisheI"lJ in that area. This can be deduced not only from indirect effort 
calculations, but also from the fact that the landings rose in a period of 
rather steady recruitment. The years of rapid increase in land.i!1..gs and 
effort i1ere preceded by a period of relatively steady landings in the years 
1951-639 during which according to a former Liaison Committee Report 
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(Anon.? 1966) the effort probably rose gradually 9 first in the southern 
North Sea and later in the central and northern North Sea. 
The Report of the former Working Group also mentions changes ill the 
period 1951-63, which could be related to the general increase in effort, 
such as a decrease in average age? an increase in mortality rates and a 
decline of the catch per unit effort in several herring fisheries. Although 
not limited to the southeli~ part of the North Sea, these chmlges in the 
herring stocks were most pronounced in that area. 
Since the steep rise in 1964-65 in effort in the northerD North Sea? an 
area mainly inhabited by the adult fish of the spm-mi..,.'1g stocks of the central 
and north-western North Sea (Anon., 1966)9 indications of a high rate of 
eJ~loitation and a severe reOllction of the adult stocks are evident in the 
w"hole }Torth Sea. Thus mortality rates increased considerably in the 
central North Sea in the last decade and in the north-western North Sea in 
the last few years 9 so that now mortality rates are hig."lJ. (of the order of 
Z ~ 10009 68% per year) in the "whole North Sea. A high rate of e~loit­
ation and a strong reduction of the adult stocks are also suggested by the 
fevJ" tagging e~eriments carried out in the northerD North Sea in 1965-66. 
The abundance of larvae declined strongly 9 first in the southern part 
of the North Sea and? after 1965, in the northern North Sea. Accepting 
larval abundance as index of the size of the spa1v.ning stock, a reduction 
of as much as 801; over ten years in adult North Sea herring is indicated. 
In most fisheries on adult herring, especially in those ~perating 
wi th trm"rls 9 catches per Dui t of effort cieclil1.ed? sometimes to such an 
extent that the fisheries stopped. This decline?vll1.ich "liTaS first and in 
its most severe form e~erienced in the southern'North Sea, agaul points 
to a serious reduction of the adult stocks. Finally, the proportion of 
adul t fish in the landings vTaS fou.nd to decrease in the most recent years? 
indicating that some fisheries have turned to immature herring. 
It should be noted, that although the complicated stock st~lcture 
of North Sea herring and the inadequacies of the data indicated earlier 
make a fu~l assessment of the developments in North Sea herring veljT 
difficult if not impossible, there are strong indications trJ.8:t the 
cl~ges described in the stocks follow the development of fisl~g effort 
in the Clifferent parts of the North Sea. Thus these changes all 
started in the south, vlhere the effort vTaS built up in the early 50! s onC: 
were eJl.-perienced last in the north, after the rise in the effort there 
in 1964-65. 
Since 1965 the landings have decreased, in the years 1966-68 to a 
level of just over a million tons. In fact, the landings in 1967-68 
Here surprisingly high, considering the decrease indica"i:;ed in the adu~t 
stocks. A sustained high effort could be partly responsible. It is 
tr~e that some cou.ntries diminished their effort by leaving the North Sea 
or by turning to other species, but others, notably some countries 1",ho 
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used to exploit the Atlanto-Scandian herrir..g, tu:rned to the North Sea, 
especially in 1967-68. The increased ~cploitation of immature herring 
in 1967-68, too, could be partly responsible for the relatively high 
catches in the last years. It should be noted, that a shift of the 
fisheries to the immature part of the stock can only increase the 
landings for a short period. Finally, the increased growth rate and 
the shift of the fisheries to more northern areas, where herring be-
longing to stocks other than North Sea auturrm spavmers are knovm to be 
present, could have contributed to the high landings in 1967-68. 
In the Report of the former \-vorking Group (Anon. 9 1966) attention 
''las dravm to the shape of the yield per recr'ui t curve in herring 9 lThich 
in some respects differ from the yield curve of demersal species such 
as plaice and cod. Heavy fishing on demersal stocks gffi~erally results 
in a decrease in the total catch, whereas in herring heavy exploitation 
will not lead to a decline il~ the total catch. This difference in the 
shape of the yield curves is mainly due to the fact, that those 
demersal species increase in VI'eight by 20-30 times duxing their exploi tecL 
adult stage, herring only by 2-3 times. 
The recent history of the liforth Sea herring fisheries 9 shovTing 
relatively stable landings in the years 1951-63 at a time of probably 
increasing effort, seems to suggest that the sustainable yield of 
North Sea herring was reached in that period and does not exceed 
700-800 thousand tons 9 accounting for the steady rise in the effort 
in that period. The subsequent increase in catch in the years after 
1963, with a maximum of 1 450 000 tons in 19659 could only have been 
attained by a sharp reduction in the size of the stock. Evidence that 
this has taken place is given in Section IILa) Th.e fall in total 
catch since 1965 and in particular in 1969 vTOuld suggest that these 
high catches cannot be sustained. It should also be noted that the 
total catch of the herring fisheries will remain at the maximum sus-
tainable yield with increasing effort only if recruitment is not 
affected by heavy exploitation and a consequently 10vT abundance 0:1:' the 
adult stock. 
It is too early to say what effect the apparent decline in the 
adult stocks have had on rocrn5.tmont, confliclering the high nat-ural 
variabili ty in recruitment to l'Torth Sea her-.cing. It is clear that 
recruitment to the southern North Sea has declined, in particular 
since the late 50's. Estimates of overall recruitment to the North Sea 
herring are somewhat contradictory, in particular in the most crucial 
years after 1964. The estimates derived from the 1310den fishery would 
suggest that recruitment was unaffected, in which case the lov! recruit-
ment to the adult stocks must be caused by the increased fishing on 
immatures. The estimates of the Young Herring Surveys, on the other 
hand, suggest a succession of five paDI' year-classes (1964-68), 'ivhich 
would indicate poor recruitment to the adult stocks at least up to 1971. 
It should be noted, that judging from past experience a series of five 
poor year-classes is unusual in North Sea herring. 
- 18 -
VI. Conclusions 
In the former Report of the North Sea ('!orking Group (Anon., 1966) it 
't\Tas shown that in the period 1950-62 the total North Sea herring catch 
was remarkably stable for a long period at a level flcutuating ar~crnd 
850 000 tons, including immature fisheries, in spite, probably, of a 
gTadual increase in overall effort. 
After 1963 a steep rise in effort took place and resulted illitially 
in &"1. increase in the total landings up to a level of 1,44 million tons 
of }Torth Sea herring. During the last three years (1966-68)9 for which 
complete data are available, the total catch has been at a level of just 
over a million tons. The catch in 1969 up to the 1st of November i'Tas 
about 720 000 tons. 
The high effort since 1964 has resulted in a, probably serious, 
reduction of the adult stock, as indicated by low larval abund&"1.cGs s high 
mortality rates and low catches per unit of effort hmost adult herring 
fisheries. With the increase in fishing intensity the proportion of 
immature herring (under three years of age) increased considerablys 
especially in the last two years (1967-68)9 suggesting a shift in the 
fishery to the juvenile part of the stock. The catches are composed 
of fish of 101'Ter age, length an(l i,might than before. 
From those events the Working Group concluded that under normal 
environmental conditions the steady yield of the populations of North 
Sea autum..'l'l-spa1-ming herring 'Hill be about 700 - 800 thousand tons of 
ad'Lll t and juvenile herring. A maintenance of effort at the high level 
eX"'perienced in recent years "rill, the 'ltlorking Group fears, O!1~y 
accentuate the unfavourable consequences already observed~-
a. a low catch per unit effort; 
b. a young population1 in which the fishe~y is based on 
very few yea.x-classes, 'with the danger of w'ide annual 
fluctuations in the total catch; 
c. a relatively 101'1' number of large-Sized herring for 
human consumption markets. 
A low ab'tmdance of mature herring as a consequence of heavy 
ex-'ploi tation will result in a 10'lfJ' egg productions as appears from the 
recent sharp decline in larval production in the North Sea. L"1.dications 
fox most North Sea fisheries are that recruitment since the abunda...11t 
1963 year-class has been poor. Moreover? estimates of the strength 
of year-classes of immature fish suggest that recruitment vTill continue 
to be poor in the next t;;-ro years. Although the stock level at liJ'hich 
recruitment becomes related to stock size (larval abundance) is mllmovJl1 9 
it cannot be excluded that a maintenance of the present high level of 
effort will induce a stock-recruitment relationShip. 
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In the light of all these considerations the Assessment Group 
advises that steps be taken to stabilise the effort at a lower level 
than exerted in recent years 9 in order to increase the size of the 
adult stock. 
Regulato~ Measures 
A direct increase in the size of the adult stock independent of 
any stock-recruitment relationship? could be achieved in principle in 
t"tvo "\'Jays: a) by increasing recruitment; b) by reducing mortality in 
the adult stock er preferably by a combination of both. The follovdng 
measures to obtain one or both of these ends vdll be discussed below. 
It should be noted that to achieve the recovery of the stocks to a 
satisfactory level under average recruitment conditions the fishing 
intensity will have to be reduced to about 5W; of the present leveL 
(1) Mini.mum Mesh-Size 
The introduction of a mir.dimnn mesh-size can only operate through an 
increase of recruitment. However 9 "\Id th larger meshes the industry vdll 
almost certainly be faced with a serious meshing problem, causing losses 
of time and possibly even losses of nets. l1[oreover, the effectiveness 
of mesh-size regulations in herring fisheries is very doubtful, as 
escaped fish may not be viable. 
(2) Closing of Spa'WDing Grounds 
Such a measure is normally aimed at protecting the spmming products 
and consequently at increasing recruitment. There is no direct evidonce 
that fishing interferes vdth the spmming behaviour or is destructive 
of spawn. Therefore, such a measure could only have preoictable effect 
through the reduction in adult fiShing mortality. The proportion of 
the total catch, caught in spawning conditions? is now extremely low in 
the North Sea. Such a measure could therefore not achieve a substantial 
recluction in total mortality. Apart from such doubts as have been 
statect above 9 an additional difficulty would be the exact definition of 
a spawning area. 
(3) l1inimum Size 
The introduction of a size limit in herring fisheries "tV'oulCl. have its 
effect through an increase of recruitment to the adult stock. 
Because of the difficulties in applying minimum mesh-sizes as 
discussed above, the direct effect would be to prohibit fishing on 
grounds, where small herring were dominant. The distribution of hen"'ing 
in the North Sea is such, that small and adult herring are largely 
separated in space. The length, dividing the immature from the adult 
herring, in the North Sea? lies roughly betvlGen 20-23 cm. 
Because of inadequacies of the material available from some 
of the major fishing areas, notably the north-eastern North Sea and 
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Skagerak, it is difficult to quantify the effect of such a measure 
either in reducing the total catch in the short-term or in increasing 
recruitment in the long-term, but both must be considerable. 
(4) Closed .Area 
A closed area could be effective either by reducing adult 
mortality or by increasing recruitment, depending on the area closed. 
In order to obtain a sufficiently large reduction in the mortali~J 
of either the adult or the imma-cure fish 9 the area to be closed would 
be of considerable extent, of the order of ~ - ! of the North Sea. 
T'.ae North Sea areas to be closed to protect the immature fish ,'Tould 
be the eastern part of the central North Sea, the southern part of 
the north-eastern North Sea and the Skagerak. .A reduction of adult 
mortality by closed areas should be sought in the western and/or the 
north-eastern North Sea maL.-r:U.y. Assessing the effect of such a measure 
on mortality of adult or immature herring, apart from the difficulties 
mentioned under "Minimum Size!!, is made virtually impossible because 
of diversions of effort to the !!openiV areas. 
(5) Closed Seasons 
Most of the comments made tL~der (4) apply to this measvxe. 
Moreover, the two are not necessarily mutually exclusive s as an area 
could be closed for part of the year. To obtain the required effect 
the closed season would have to be over a considerable part of the 
year, i.e. 4-6 months. 
(6) Direct Restriction of Effort 
This measure, applied to all national fisheries, would decrease 
the mortality rate of the adult stock and L.~crease recruitment to it 
under average recruitment conditions. The effect on fishing mortali~J 
of adults ,viII be proportional to the reduction in effort, but no 
accurate assessment can be made of the effective increase in recruit-
ment by reducing effort on the immature herriJ.1g. As pointed out in 
the body of the report the measurement of the effective effort in 
herring £isheries raises major problems. Effective reduction of 
effort by a~y specified level could only be acl1ieved by a reduction 
in the activities of the herring fleets in each method of fishing 
by that amount. Subsequent changes in the type of effort vmuld make 
assessment of the effect on overall effort practically impossible as 
the different fishing techniques cannot be equated in te~1ms of 
effective effort. In the present situation a reduction of effective 
fishing effort cif ;;he order of 5Of~ ivill be necessary. 
(7) Catch Quota 
The effects of the introduction of a catch quota are biologically 
comparable with a restriction in effort. If set on a realistic level 
it 'viII effect a reduction in adult mortality and m:l unspecified 
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increase in recruitment to the adult stock. It has j hmvever 9 the 
adv~~tage that it is more easily quantified and has no inhibiting effect 
on development in fishing techniques. ~ne long-term sustained yield of 
North Sea herring under average recruitment conditions i'Tould be about 
750 000 tons. HO'IJITeVer j to allmv a recovery of the stock to a satisfactory 
level j the quota would need to be set? under the 1968 conditions 9 at 
about 500 000 tons. If the present level of exploitation is continued it 
is probable that the quota will have to be set considerably lovier. 
VIL Recommendations 
1. In the light of the problems with catch and effort statistics 
of North Sea herring encountered during the assessment j the 
Assessment Group strongly recommends, thBx adequate catch and 
effort statistics are collected by the countries exploiting 
the North Sea herring. These statistics should be broken down 
preferably to statistical rectangles and monthsj but at least 
in the larger areas used in the assessment. (Areas VII d j e; 
IVc, IVb, IVa west of 2°E.L. 9 IVa east of 2°E.L .. , Skagerak and 
Kattegat). 
2. Biological sampling on North Sea herring including as a minimum. 
length, age, lITeight and maturity of the fish? should be improved, 
in particular in the eastern part of the North Sea and S~c-erak. 
Samples should be derived from commercial catches, as well for 
human consumption as for indust-~ial purposes, rather than from 
research vessel catches. 
3. The Assessment Group recognizes the importance of abundance 
estimates of North Sea herring, independent of estimates 
obtained from the commercial fisheries, as for instance estimates 
from larval and young herring surveys. It recommends that such 
surveys be continued and, where possible, improved. 
.Anon. 
l'mono 
Anon. 
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Explanatory Notes to Tables 1 - 6 
1. All data derived from IlEulletin Statistiqueii • 
2. Catches from Division IVa are ascribed to IVa west 
of 2°E (Table 4s po26). 
1. 
2. 
All data used in the Tables are based upon Dar>..ish national 
statistics (Popp }1adsen) (see Table 7, p.32). 
Catches from Division IlIa (Skagerak and Kattegat) (Table 7)0 
are in agTeement with the data published in !t]3ulletin 
Statistique" for that Division. In Tables 1-3 (p. 22-25) 
catches from the Kattegat have been excluded. 
3. Catches from Division IVa are ascribed to IVa east of 
2°E (Table 3). For 1967 and 1968 catches from IVa east 
and IVa 1'iest of 2°E are given separately (Table 7). 
4. Catches from Division~DrD (Young Herring Fishery) have been 
reduced for content of other species (1960 - spring 1965 
by ~;9 autumn 1965-1968 by estimates from individual years; 
Popp Madsen). (Tables 5 and 7). 
1. All data derived from "Bulletin Statistique!t. 
2. Separation of catches in Division !Va east and west of 
2°E according to national statistics (Tables 3 and 4). 
1. Catches only from DiviSion IVa according to nEulletin 
Statistiqueli • Ascribed to IVa west (Table 4). 
No information on the distribution of the fishery is 
available. 
The data given have been supplied by the illnstitut des ~chesil9 
Boulogne s/liero They are stated to be as near to the actual 
catches as possible. They differ from the figures published 
in "Bulletin Statistique". 
1. All data are according to German national statistics 
(Schumacller) 0 They are compiled by the lr:Bundesforschungs-
anstal t fUr Fis:Chereili 9 Hamburg, according to log books. 
They are of approximately the same order of magnitude as 
the corresponding figures compiled at the fish market 
and published in "Bulletin StatistiqueIV • 
Hm-vever9 for the North Sea Div~fions IVa, b 8.nd C 9 the 
figures given in Tables 1-6 are/less than the corresponding 
figures in "Bulletin Sta tistiqueli 0 The largest dis-
crepancies are fO"U.'Yld in Division DTb 9 where the liEulletin 
Statistique!t figures exceed those sho'tID. in Table 5 
(adult + young herring) by approximately 207; for 1960-62, 
approximately 107; for 1963-65 and approximateLY 30% for 
1966-68. 
1. All data derived from 'r:Bull13tiLJ. Statistiqueti 0 
2. Separation of catches in Division ITa east and iV·est of 
2°E are according to Icelandic statistics. 
1. All data derived from "Bulletin Statistiquel! 0 
2. Separation of catches in Division IVa east ~'Yld west of 2°E 
are according to Dutch national statistics. 
3. For 19679 5 190 tons published in "Bulletin Statistiquefl as 
"Not acco1mted forI! have been divided betvTeen Division rib 
and Divisions ITc and VIld9 e. 
liforway 
Polai.1d 
Scotland 
Sw'edel1 
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The data are according to Norwegian official statistics. The 
separation of catches is based upon the statistics of the 
fisheImel1's organisations. - The official statistics are not 
in agreement ilJith ll:Bulletin Statistique" because~ 
a) The figures supplied to this publication are 
often preliminaryo 
b) Some spawning winter herring which have been 
caught along the west coast of Norway (especially 
in former ye8xs) and catches of immature herring 
in inshore waters have been excluded from the present 
Tables. 
The figures given here are stated to be 
"pure" J!Torth Sea herring. 
1. All data aCCOrdil'lg to "Bulletin Statistiquell • 
2. Separation of catches in Division IVa east and west 
of 2°E is according to Polish national statistics. 
30 Catch statistics received directly from Poland disagree 
with "J3u.lletin Statistiquet ! data for Division IVa for 
1961 and 19659 as follo1rTsg-
Year 
1961 
1965 
Polish Statistics 
16 291 
57 562 
":Bulletin StatistiqueiY 
18 291 
52 078 
TJie figures from "J3u.lletin Statistiquen have been used in 
Tables 3 and 4~ split up according to Polish STAl~ Forms lEo 
1. All data are according to ":Bulletin Statistique". 
2. Separation of catches in Division IVa east and west of 
2°E is according to Scottish national statistics. 
3. The catches in Division IVa, west of 2°E (Table 4) 
comprise the total catch in Division IVa minus the 
catch in the area east of 2°E (given in Table 3) and 
minus the immature herring fishery in the lYIoray Firth 
beingg-
Year Tons 
1960 905 
1961 584 
1962 1 767 
1963 110 
1964 292 
1965 7 540 
1966 14 247 
1967 1 994 
1968 1 893 
1. All data from 1960-62 are according to tI:Bulletin 
Statistiquetl ; hOirTever? the following quantities registered 
tmder "Unsorted and Unidentified Speciesll have been added 
to the catch data tor Divisions IVa and IIIa~ 
1960 8 500 tons 
1961 20 000 tons 
1962 30 000 tons 
2. Catches from 1963 to 1968 are according to the Swedish 
West Coast FishermenJs Organisation~ 
Sw'eden (ctdo) 
U.S. Solio 
TablG 1 c 
Year 
1963 
1964 
1965 
1966 
1967 
1968 
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For industrial P?EPoses 
(tons) 
45 000 
97 000 
87 000 
58 000 
81 000 
67 000 
For Consumption 
(tons) 
157 000 
143 000 
140 000 
128 000 
129 000 
103 000 
Total 
---Cions) 
202 000 
240 000 
227 000 
186 000 
210 000 
170 000 
3. Separation of catches :L."1. Division IVa east and irTest of 2°E is 
according to Swedish national statistics? but is suppose~ to 
be rather unreliable. .A greater part of the catches presumably 
comes from Division IVa~ west of 2°E (Table 4). 
4. Division IIIa (Table 2). The data' include S't'redish catches 
from Kattegat landed in Sweden but exclude those landed 
in De:nm.ark (see Table 7). 
L All data according to l?J3ulletin StatistiqueVi • 
2. Separation of catches in Division JIIa Skagerak 9 IVa east and 
IVa west of 2°E are according to Soviet national statistics. 
See footnotes to the Table? po 23. 
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Table 7. Account of Danish herring catches (-/;housands of tons) in the 
years 1960-1969 ~ separated into ca.tches by areas and into 
1andir~ for human consumption (C) and for industrial purposes 
(r). Catches in Division IVb have been corrected for by-
catches of other species (1960 - spring 1965 = reduced by 5%, 
autumn 1965 - 1968 = reduced by estimates for individual yea.rs). 
A separation in the landings in Division IVa as to east and 
west of 2°E (NE and NW) was only possible for the years 1967-680 
Division IVa Division IVb Skagerak: (IIra) Kattegat lIIa I 
i Year C r r~-~ I~~' CrI -l 
• ---! 
I 1960 24.5 17.3 77.6 15.4 27.8 1 13.0 
I 1961 40.2 21.3 77.3 11108 44.9 
1962 26.6 23.0 76.4 70 8 
1963 33.9 25.0 58.7 15.9 
62.8 
89.2 
23.2 
29.5 
40.5 
11964 
! 1965 
28.9 24.2 88.5 17.2 
24.8 24.9 109.0 15.0 
112.3 
80.3 
68 .. 7 
84.3 
4.1 
4.6 
4.4 
508 
6.3 
6.1 
9.0 
6.6 
44.5 
4206 
38.1 
I 
! 1966 
1
1967 
11968 
23.0 2e04 54.5 6.5 
17.5 34.1 83~4 j16.1 
I 196y:!-
19.4 37.7 106.0 I 8.5 
125,,0 9.2 14.4 45 .. 1 
135 .. 1 
43 .. 3 
38.0 
58.4 
26.0 
* Januar,y-October inclusive. I 
! I 
I Division IVa I' 
1967 
1968 
NE : NVr 
35.3 21.8 I 
49.6 9.9 I 
Table 8. Account of Swedish 1andi:ngs in Danish ports (thousands of tons) ~ 
in 1960-1969 ~ separated into catches by areas and into human 
consumption herring (C) and industrial. herring (r). Sw'edish 
landings are separated into area catches according to the 
distribution of the Danish fishery based upon a comparison in 
the years 1967-68. A separation of the Swedish catches for 
Divisions IVa9 north-west? TVa north-east and IV'tvas only 
possible in the years 1967-68. 
I (1) (2) 
Year IVa + b Skage;mk (IIra) 
I C I C I I 
(3) 
Kattega,t IIla 
C r r 
I 
I 
Sub-total I 
(1) + (2T] 
11960 
:1961 
11962 
I T~~I 
24.1 I 0.5 I 704 I 0 .. 8 
3503 j 0.6 I 702 I 1.2 
64. 0 ! 1.2 ! 13.0 1 3.3 
80.6 I 1.8 121.1 j 6 .. 3 
2.8 0.4 
3.7 0.6 
6.9 1.6 
32.8 1 
44.3 I 
I 81.5 1963 
1964 
,1965 
I 
1966 
1967 
1968 
1969~~ 
I I 
8108,' 7.0 124.4 I 32.6 
82.8 6.7 24.9 2105 
78.9 I 4·4 
75.4 I 604 
71.5 I 6.1 
3908 3.5 
1506 
I 
, 28.4 
18.0 
19.0 
10.6 
15.9 
22.0 
606 
* January-October inclusive. 
1967 
1968 
I 
I North Sea 
i IVa NE I IVa NVI 
40.1 
67.5 
10.0 
3.5 
I 
ITh,j 
I 
31.8' 
6.6 
6.1 2.9 
6.3 13.0 
9.6 111.4 
15.3 5.9 
10.8 
19.1 
12.2 
7 .. 1 
9.5 
1.5 
109.8 
14508 
135.9 
109.5 
126.1 
117.6 
68.9 
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Table 9. Catch per unit effort in drift-net fu~d trawl fisheries in the 
southern, central,north-eastern and north-western North Sea. 
i North-west I North-east Central I South \ E10den 
I I I I ' I I I I I 1 2 i 3 ! 4 . 5 I 6 1 7 I 8 I 9 . 10 I Years i Drift Trawl IDrift I ~rawl I Trawl !n-.cift j Trawl ,Drift I Trawl 'Trawl 
I I , I 
11955 5.2 44.0 ? i 9.8 L5 306 104 I ? 
1
1956 3.9 23.7 ? 113 0 9 3.6 3.5 46.0 4.5 88 I ? 
1957 3.6 47.6 4.8 7.0 3.3 3.5 8000 4.0 78 I ? 
11958 4.1 27.1 3 .. 1 13.3 4.3 3.0 2700 3.2 I 81 I 1.94 
I 1959 4.0 52.9 2.8 6.4 2.9 3,,1 66.7 2.7 1150 I 1. 74 
/1960 3.2 29.6 3.4 113,,0 2.7 2.4 25 .. 1 304 1I 113 ! 1. 22 
! 1961 402 23.9 3.3 6.7 L8 2.1 42.0 3.2 169 I 1.22 
1962 3.7 18.8 1.8 4.1 2.0 2.0 24.8 2.7 56 I 1.94 
1963 3.9 21.7 1.2 7.2 3.6 506 42.3 2.2 50 I 1.16 
I 
1964 3.4 25.4 2.5 9.5 3.4 2.6 38.3 308 58 111.78 
1965 3.4 19.9 3.0 5.1 2.5 2.7 3007 1.8 38 1.46 
1966 4.3 14.7 2.8 2.9 1.6 2.8 37.5 1.4 ? I 0.98 
1967 4.7 8.4 1.8 1.0 1.0 2.9 25.8 1.4 ? I 1.35 
1968 3. 8 ? 1. 6 1. 5 1. 0 180 7 o. 3 ? I 1. 64 
1969 4.8? 2.3? 19•7+
1 
? I 1.51 
1. Scottish catch per arrival in May-September (tons). 
2. Netherlan8..s catch per 100 hours' fishing by a standard (500 BHP) trm'rler 
in July-September (tons). 
3. Polish catch per shot in April-July (tons). 
4. Netherlands catch per 100 hours' fishing by a standard travrler in 
January-April (tons). 
5. Ge:rman logger trawl, catch per day (only catches with over 607'~ herring) (tons). 
6. Netherlands catch per dhot (tons) (l-1ay-September). 
7. lifetherlands catch per 100 hours r fishing by a standard travller (tons) 
(August-October). 
8. United Kingdom catch per shot (tons)(October-December). 
90 Netherlands catch per 100 hours l fishing of a standard trawler (tons) 
(November-December). 
10. Danish catch per hour (tons) in the immature herring fishery in the 
]310 den area. 
+ Provisional. 
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1 
I 
Year 
1960 
1961 
1962 
I .L;Jb) 
A I 1964 
I 1965 
1966 
1967 
1968 
1960 
1961 
1962 
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Table 11. North-western North Sea~ Division IVa~ west of 2°E. 
Percentage age composition and mean number per ktlo~ 
Age in winter rings- I 
1 2 3 4 I 5 6 11 7 18 >8 
, I 
I I 34.0 156.5 2,,51 3.5 I 2001,"100 1!0051 - 1I 
I ., I I , I 
1 - I 7.0 124.0 56.0 .4.:0 I 4.0 100 1300 I 1.0 , 
I _-_ I _=.~ I :': 1~': 5:.~ I :.~ I 5.0 :3.01 6 .. 9 I u., I O).~ ~.) I <.) ~.) I t·" I 0.5 12•0 1 1..0 
0.5 I 30.5 46.5 I 2.0 2.5 1.0 115•0 10•51 1..5 
116 .. 0 I 25.0 26,,0' 28.0 I - 100 1-' 3.0 I 100 I 
I I ' I 
- 1 31·7 19.8 12.9
1
19.8 ' 2.0 I ~ 13•01 10.9 
I 1.0 35.6 ~.5 10.9' - 1.0 - I - I -
51.5 16.2 16.2 4 .. 0 6.1 6.1 I - I - I -J
- 1706 ) 5101, 3.4 9.5 6.4 I 6.2 12.9 3.0 1 
, 102 I 6.1 15.8 I 57.3 7.3 I 205 13.9 3·5 2.4 
0 .. 4 I 13.8 5,,3 1405 4709 I I 3.5 3.1 I 8,,0 304 
l\fo./kil0 
5090 
4093 
4,,48 
5,,45 
4075 
5.12 
4.32 
6.75 
7.48 
6.60 
6.06 
6.90 
I 
I , 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
! 
1963 - I 57.2 2.8 6.23 I ' 209 3.3 5.4 22,,9 1.2 4.4 1 
I 13 I 1 1964 1.8 1.6 1 2.5 9.2 0.8 2.0 5075 I 
I I I 
I I I ! 
0.1 I 29,,5 52 .. 5 
1965 1.9 1 34.5 19.8 31..8 1.31 1.3 1.7 16•2 1.4 
1966 0.8 I 44.3 115.6 9.8 20,,81 0.5 0.6 2.0 5.7 
1967 I 1.9 14.8 45.6 908 8.7 11.9 0 .. 8 0.7 5.7 
1968 I 5,,5 .3503 14041 23.71 5.3 5.4 I 506 007 4 .. 2 
A - Data used for trawled herring from ]3elgium, Germany ~ France and 
the ~Tetherlandso 
]3 - Data used for all other herring catches. 
6.12 
5,,75 
5.71 
5.49 
Table 12. Central North Sea9 adult herring fiSheries 9 Division !VD: 
percentage age distribution and mean number per kilo. 
Age in winter rings 
I 
I 
J 
Year o 11 2 3T-~4i 5 9 7 8 >8 II\fo./kil0 I 
1960 
- \205 123.8 1 60.2 I 4.7 ! 
1300 157.0 I 9.8 12903 I 
. I I 
- 16•8 I 9.3 ! 50.0 9,,6 
1961 
1962 
1963 - \2.9 187.6 I 5.1 4.5 
1964 -, '4.7 143. 6 43.6 1..4 
1965 - 7.7 160.2 1108 13.6 
3.5 
009 
21..2 
3.0 
1.2 
1 .. ·9 
0.9 
1.1 
3--1 
0.,7 
2.9 
0.5 
0.2 
0.6 
003 
1.3 
0.2 
0.4 I 6.03 
- ! 5.81 
0 .. 3 I 5.01 
2.5 
0.2 
5o!}1 
4.83 
5 .. 40 
5.93 11966 - 0.2179.8, 13.6 2.3 
11967 -. 4.3 13701 45.6 9.4 L' _ . , ;. 
1.2 \' 
3.4 
,2 
11968 , - 3.0 1560,4 13.6 20.0 4.2 1.2 108 - - I 5.16 
1 Ca) 65.6 26081 6.3 0.7 0.3 0.2 - - - - I 10 .. 72 I 
Ca) Age used for Norwegian catch. 
I Year 
11960 
1961 
.L)'O.L I 
1962 I 
1963 I 
1964 I 
I 
1965 
1966 
1967 
1968 
- 36 -
Table 13. Southern North Sea and eastern part of English Ch~~el. 
1 
2.9 
0.1 _u_ 
3.4 
007 
6.5 
0.3 
5.0 
5.2 
Divisions IVc and VIld,e: Percentage age composition 
and mean number per kilo. 
Age in winter rings 
:tIo./kil0 2 3 r 4 5 
'
.61.91130.3 13.51 1.2 
8206 ,11.2 I 504 i 007 
309 I 806 12.4 71.5 
87.8 3.4 7.3 008 I 
67.7 23.9 0.2 1.8 
20.4 48.3 26.0 1.7 
75.5 13.6 1.6 4.3 
61.8 22.5 7.1 3.2 
-
0.2 
0.1 I 
- I 
1.9 
-
0.2 
--
-I 
o~ ! -- I ! 
-I 
- -
- - I 
- I 0 .. 4 
- I -
- -
--
-
-
-
1.0 
-. 
-
I 
7020 
7.22 
Do(U 
5.80 
5.70 
6.25 
6.00 
9.5 , 36.0 /31.3 1502 203 I 4·7 1.0 - - I 6.62 
Table 14.. Proportion of spring-spavming herring in the north-
western North Sea, north-eastern North Sea and the 
Skagerak (Scottish and Norwegian material). 
Year 
I 
1.ITorth-western North-eastern 
North Sea :tIorth Sea Skagerak 
1960 I 4.9 I 
1961 I 400 
1962 I 26.6 I 
1963 I 25.8 I 
1964 I 1005 I 16.0 506 I I 1965 I 1404 
I 
1308 5.8 
I 
1966 I 24.1 12.2 7.8 
1967 I 2005 I 1904 4 .. 9 I 
1968 I 26 .. 2 I 18.0 3.4 I 
19 0 ~ f ~ 
I 1\ 
I I I Cl ! ff ! , ) 
I 
I 
I 
I 
I 
- 37 -
Table 15. North-easterD North Sea. Division IVa, east 
of 2°E: Percentage age composition and mean 
number per kilo. 
Age in winter rings , ~ 1 i --'---'--2~---3--~-4--~--5--~-6--~1--7~---8~-->-8---1No./kil0 1 
! I 
Year 
I I 
1960 I - I 901 I 8.9 I 41.8 I 
" 
14.3 
11.4 
308 
53.6 
11.4 
1961 1 - I 0.5 4.8 
1962 I - 114.6 1302 
1963 I - I 1.6 151.5 
. A 1964 10.4 I 002 7 .. 1 
I 1965 1001 /11.9 11.8 
1966 - 1 6.9 136.7 
1967 0.7110.5 14.9 
1968 - 150.7 3200 
6.4 7.0 
70.1 7.9 
I 
1960 I -T 0.9 113.2 
1961 10011 5.4 5.8 
1962 I - 1·3 3.2 
1963 ! 4.1 176#1 
E 1964 I - i 1.4 1 3909 
1965 , I 
Ca) 1 - 0.5 115. 2 ! 
Cb) 10.1 1709 11407 I 
1966 0.111207 137.6 I 
1967 I 
Ca) - 122.8 110.7 
Cb) - '1005 120.7 
1968 - 27.3 143.6 
I 
13.2 
8.8 
32.0 
4.9 
6301 
12.4 
7.9 
4.3 
41.3 
25.7 
14.2 
13.5 
2007 
3202 
6.7 
42.5 
8.4 
i 
111.3 . 
I ' I 6.4 
6.6 
. 53.8 
! 111.4 
I 
r 
2.3 
2.0 
I 
! 37·1 
I 39.3 
i I 9.5 
! 11.9 
I 
7.4 
10.2 
5.5 5.2 
5.3 8.0 
32.8 403 
7.0 
504 
2.7 
24.7 
8.9 
2.0 
5.8 
5.7 
18.0 
1.7 
4.9 
2.6 
8.2 
2.0 
4.4 
7.9 
52.3 6 .. 9 
2.2 7.1 
2.5 3.2 
4.2 1 2.4 
2,,5 3.2 
1705 1.1 
11.9 6.7 
7.0 1409 
3.4 2.9 
I 6.6 
, 
400 
i ! 
1
3.4 I 14.6 
I 4.0 I 5.5 
5.2 
) 
11.4 \
1 2.9 ! 402 
3.6 I 3.5 
I 5.1 
I 3.6 I 0.6 1. 5 I 6.4 2.9 
1 4•2 11.7 6.0 
I 0.7 1 I 1.5 10.4 
1.0 I 0.5 I 0.5 
1
1 3.0 1.0 
2.8 1.9 
! 8.0 I 5.0 
I 0.9 , 1.1 
I 
I 7.0 1 0.9 
I 2.3 110•8 
I 2.0 600 
I I 
\1.6 I 201 
1 3.9 5·4 
I 
1 1.5 1.4 
I 4.1 0.1 
2.0 
4.3 
4.0 
1.9 
1.8 
1.8 
0.1 
407 
6.0 
4.4 
1.7 
A German age data used for herring catches of Germany9 France, Netherlands, 
Poland and U.S.SoR. 
]3 Danish, Swedish and Norwegian data used for catches of these countries. 
Ca) Danish and Swedish catches only. 
Cb) Norwegian catch only. 
6.25 
5.18 
6.21 
6.85 
6.67 
5.88 
6.21 
5.26 
8.13 
6.02 
7.10 
6.30 
6.81 
6.91 
5084 
6.90 
7.02 
5.63 
8.82 
7.15 
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Table 17. 
- 40 -
Catch of immature herring (O+I group) in the western 
North Sea (Divisions !Vc, IVb and IVa9 west of 2°E) 9 
in the north-eastern North Sea9 in the :Ell!1lden arE;?a 
(Young herring fisheries in Division IVb) and in the 
Skagerak. (Millions of fish). 
In bracketsg % of total catch in the area. 
I Period 1'lestern Nort"p.-eastern :B10den I 
! North Sea No~wrr Sea Area I Skagerak 
I I I ' 
\ 1960-62 ~-3.8 (2%) 2906 (3%) i 1 746.6 (86%) I ? (?~ 
I 1963-65 70.8 (4%) 167.8 (8%) 11 527.7 (76%)1 699.1 (30;) I 
11966-68 51.8 (3%) 38909 (17%) 11 252.0 (~9%)!2 212.5 (77%) I 
, I I ' 
Table 18. Skagerak(Division IlIa) ~ percentage age 
age composition and mean number per kilo 0 
t-----...-----------------------------:----------- r 
Age in winter rings I 
) Year 1 0 1 i 2 I 3 I 4 ! 5 I 6 j 7 I 8 I >8 I lq-O"/kil~ 
1963 I - 111.2 ![7108 i 1.9 I 204 I 1.5 I1 5.6 0.9 2.9 1.8 6.53 
1964 \ 17.6 2509 16.0 12604 I 1.9 I 202 2.3 408 1.4 1.5 7.09 
A 1965 '19.3 24.0 \160 3 11109 \ 19.5 I 100 I 106 1~3 302 1.9 7.63 
1966 - \ 23.6 157,,0 11008 I 208 I 4·5 I 001 0,,3 0.3 0.6 6,,94 
1967 4.9 7105 ['10.8 I 6.8 2.3 1 0.7 1 2.8 - 0.1 0.1 9.01 
1968 - 79.2 12.8 2.1 307 r - I 1.1 1.1 - - 8.93 
'\ 1963 I - 5.0 176.2 i 3.6 \ 3·1 I 2.0 I 7.1 ' 1.6 1 0.8 \ 0.7 I 7.751 
I 1964 I - 12.6 126.2 149.1 I 1.3 I 1.7 '1.8 5.8 I 009 I 0·5 7.09 I 
B ~965 I 8.~ 1 61.5 114 0 9 504 7.~ 006 Oo? I 0,,-7 '\ 1.1 I 003 11.24 \ ~966 I 0.1 145.4 33·6 6.5 3.L 5.4 3.~ I - I 1.0 I 1.8 9.17 i 
1967 1 3.8 \8002 1008 208 1.3 005 0.5 I 0002 1 0002 I 0.02 12.82 I 
1968 j 48.7 13304\1309 201 1.1 0.7 I I - I - 15038 i 
I _ I I , \ 
A German age data used for German and PoliSh catches. 
B Age data used for herring catches of Denmark, 
Nonvay and S1t18den .. 
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Table 22& Larval abundance in the North Sea (- = no observations) 
(Numbers x 10-9). 
i 1) i I : I 
1 I Southern ~entr2J North Sea. I Nnrth-yJestem North S~ ! I Year I }'Torth Sea Dogger2) I Tota13) I J3uchan I Shetland I Total I 
11946 537 I 1 i I i 
1947 596 I! I I 
I I I I 1948 I I ( I " 1949 
1950 
1951 
1952 
,1953 
·1954 
1955 
11956 
1957 
1958 
1959 
1 1960 
11961 
11962 
I 1963 
I 
11964 
I 1965 
I -91"1" I .L 00 
1967 
1968 
1969 
288 
255 
98 
56 
15 
63 
8 
16 
56 
29 
7 
6 
5 
40 
6 I 
108n:) I 
232 
252 
97 
138 
86 
66 
52 
275 
3 
o 
o 
O:XX) 
I -
I 
63x ) 
49W) 
114r) 
1
275 
28 
11:xx) 
900 
890 
2 110 
870 
2OX) 
300 
220 
300 
440 
380 
400 
440 
920 
70 
10 
o 
o 
Oxx) 
I ): 
I I I 
, ,I
I I I I 420 11 320 I 
\ 100 I 990 !I' 
940 13 050 
700 
700 
2 800 
860 
640 
4 940 
720 
580 
880 
2 220 
680 
L140 
162 
21rx) 
11 570 11 
I 720 I , i-I 
I - I 
13 020 I 
1 160 i 
1 080 I 
5 320 ! 
I 
1 120 I 
1 020 i 
1 800 I 
2 290 I 
690 I 
L]40 11 
162 
212xx) I I 
1) Larval abundance in Downs area in December-January (Bridger). 
2) Abundance of larvae <11 mm in October on the western and southern 
slopes of Dogger Bank (Zijlstra). 
3) Abundance of larvae <10 mm in September-October in the central part 
of the North Sea. 
4) Abunde..nce of larvae < 10 mm in the north-ilTestern North Sea? apart for 
the southern area (Buchan) 9 the northern area (S"'netland) and the total 
north-western North Sea (Savil1e). 
x) Incomplete data. 
xx) Provisional data. 
-44-
Table 23. Length of 3 yea:r old herring in the southern 9 
central and northern North Sea in the years 
1955 - 1968. 
.lJ:rea ___ ------,-\ 
Year I - Southern"!') 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
(cm) 
2464 
23.6 
24.0 
24·3 
23.0 
23.7 
24.4 
25.1 
25.1 
25.9 
1965 23.9 
1966 24.3 
1967 26.2 
1968 25.2 
1) Netherlands data. 
2) Netherxands data. 
3) Scottish data. 
~Torth Sea 
Centra12) Northern3) (cm) (cm) 
25.3 
25.1 
24.8 
25.3 
23.9 
25.0 
25.6 
25.9 
26.1 
26.2 
24.8 
25.0 
26.3 
26.3 
24.2 
24.8 
24.3 
24.5 
2L1-.9 
24 .. 6 
25.0 
25·7 
25.8 
25.8 
24·8 
24.9 
25·3 
26.8 
C oM .. 1970/8:: 6 
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Report. 
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Figu:re: 2a. :illstirnates of summed catches in tons (4 year :period) 
by statistical rectw...gles ~ obtained from inf'orrnation 
su:pplied by ttStatistica1 ~Je1vs1etter8!1 and national 
stat.istics in the period 1955-1958). 
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Estimates of summed catches in tons (4 yeax period) 
by statistical rec"l;angles! obtained from information 
supplied by "Statistics1 Uewslettersfl and national 
statistios in the period 1965-1968. 
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Figt.:i.:£e 3. Recrui tmen t. measured a.s at 3 years of: age 1 L'rl the 
north-western North Sea (Buc!.k~ stock), central 
Iforth Sea (Bank stock) arid southern North Sea (Downs 
stock). 
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Figure 4. Estimates of recruitment by year-classes:-
A. Estimates from the Inter.na.tional Young Herring 
Surveys (thousands per ho'UX fishing). 
:8. Average recruitment of the J3ucha.n and ne..nk 
stocks, derived from data in Figure 3 (thousands 
per day fishing). 
C. Estimates from the Bleden fishery, as I-group 
fish (millions per 100 ho'UXs' fishing by pair-
trawlers). 
t I I 
I 
67 Year 
67 Year 
!----
67 Year 
